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We submitted a draft plan to DOE of our FY98 and F 92)nS
activities in z-pinch physics, weapons physics, indirect

drive, diagnostics, target fabrication, advanced condepts
for high yield, and the National Ignition Facility. A majorg ¢
FY98 milestone is to obtain a 150-eV radiation tempera-

ture in a dynamic hohlraum. Discontinuation of the li
ion project at the end of FY98 is reflected in the draft.
On seven shots in August we studied the behavior
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three shots with a higher-density solid foam cylingder
inside an array. Five shots were taken to complete| tRE°
wire-array parameter scan at large diameters and at yary- 200ev ~ 500eV  600eV  >800 eV
ing gaps between the array and the return current can.
On-axis and off-axis pinhole cameras are providing infor-
mation about the initial interaction of an imploding tung-
sten plasma with a CD or foam target in experiments
designed to demonstrate proof of principle of the dynamic
hohlraum concept (see figure). In subsequent experiment
we will assess stagnation of the wire plasma on the centr:
cylinder and shock formation in the cylinder, evolution| of : ;
the radiation environment, and compression of the entir 2.4 2.5
assembly. In this latter stage, the “imploding liner hghl- time (ps)
raum” or “flying radiation case” (terms coined by SNL
and LANL, respectively, in the 1980s) should prodiieeCurrentand voltage traces on shot. Vertical bands from 2.52 to
higher radiation temperatures than are achieved witf-241S show timing of 2-ns exposure, 3-ns interframe images. [Volt-
. age traces are for kimfoil-filtered XRDs, spanning ~ 200-270 e).
static hohlraum.
2-D radiation, magnetohydrodynamic simulations of z pinches on Saturn and Z by LANL researchers have matched
the experimental data. Before simulating the Sandia experiments, the LANL code had accurately reproduced the
behavior of microsecond-scale, foil z pinches at LANL driven by high explosives on Procyon or by the pulsed-power
accelerator Pegasus. The free parameter in all the simulations is a random density perturbation to represent the asym-
metry that the individual wires (or the imperfect foil, in the LANL experiments) initially imposes on the implosion.
Although the density perturbation is determined by finding the level that generates the observed data, it reproduces
important features of the Sandia experiments: the current drive, radiation pulse shape, maximum radiated power, and
total radiated energy. Recent LANL simulations of Z experiments show the development of a short-wavelength insta-
bility that saturates without causing the plasma shell to disrupt completely, followed by the development of a longer-
wavelength instability. These effects, which result in a thickened plasma shell, may be responsible for the shell
remaining intact and the subsequent high quality of the implosion.
Sandia is the only laboratory with a three-stage gas gun. In FY98, pending funding approval, we will use this system
to obtain equation of state (EOS) data for cryogenj¢dabout 600 kbars for comparison with and validation of data
from z-pinch implosions. The ultimate objective is to obtain EOS data with z pinches at pressures that will reduce the
extrapolation that is now required to assess weapons components and weapons physics performance in the absence c
underground tests. The z-pinch part of the effort will begin by determining shock Hugoniots of plastic and beryllium.
Contact: Jeff Quintenz, Inertial Confinement Fusion Program, Dept. 9502, 505-845-7245, fax: 505-845-7464, email: jpquint@sandia.gov

Highlightsare prepared by Mary Ann Sweeney, Dept. 9502, 505-845-7307, fax: 505-845-7890, email: masween@sandia.gov.
Archived copies of theélighlightsbeginning July 1993 are available at http://www.sandia.gov/pulspowr/hedicf/highlights.
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